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BELT FILTER WITH MEANS TO ADVANCE
THE BELT RESPONSIVE TO A
- CAPACITANCE SIGNAL

This application is a continuation-in-part of International
Patent Application No. PCT/EP93/01070, filed 28th Apr.

1993, and published 11th Nov. 1993 and designating inter
alia the United States of America.

BACKGROUND OF THE INVENTION

Apparatuses for separating a mixture into solid material
and liquid which make use of movable filtering means are
known in the art. So-called horizontal belt filters and drum
filters as well as so-called tilting pan or table filters are, for
instance, known for specific applications, in particular for
chemical processes, and washing processes are also carried
out on movable filtering means, for instance, for washing out
an acidic solvent from which plastic granules have formed.

Two types of apparatuses for separating into solid mate-
rial and liquid a mixture thereof are commercially available.
The first type 1s an apparatus provided with a reciprocally
movable suction box disposed beneath an endless movable
filter cloth. Here an extremely good seal is obtained between
the suction box and the filter cloth so that the liguid 1s drawn
out of the mixture with sufficient suction force. The second
type relates to an apparatus provided with a belt of sealing

material such as rubber moving along with the endless filter
cloth.

In the above stated types of separating apparatuses, it 1s
important to have the separation take place as efliciently and
optimally as possible. Because the composition of the mix-
ture can vary during the separating process, the quantity of
liquid on the cake of solid material changes. At the begin-
ning and end of separating steps, possibly difierent liquid
may be mixed together. In practice, samples are usually
taken from the solid material remaining behind on the
movable filtering means in order to establish whether sepa-
rating and/or washing has taken place to a sufficient extent.

European Patent Application EP-A-0316997 describes a
method and system for monitoring and/or controlling a
liquid solid separation process. The process describes use of

four photo-detectors in a gravity dewatering zone of a belt
filter press. |

European Patent Application DE-A-4117682 describes
controlling the speed of movement of filtering means which
are moved from one roll to another, driven by a motor.

The present invention has for its object to optimalize the
above stated separating process and separating apparatus,
that is, to impose and maintain the quality standard require-
ments for the solid material and liquid for disposal.

SUMMARY OF THE INVENTION

The present invention provides an apparatus for separat-
ing into solid material and liquid a mixture thereof, com-
prising;

movable filiering means for filtering the mixture;

feed means for supplying the mixture onto the filtering
means;

suction means for drawing off liquid from the mixture
through the filtering means; and

measuring means for measuring that arca on the filtering

means where the liquid 1s predominantly to be found.

In addition, the present invention provides an apparatus
for washing solid material, comprising:
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movable filtering means on which the solid material is
present;

feed means for supplying liquid onto the filtering means;

suction means for drawing off liquid from the mixture
through the filtering means; and

measuring means for measuring that area on the filtering

means where the liquid is predominantly to be found.

The size of the liquid pool is preferably kept as constant
as possible by coupling the measuring means to a control
means, for instance, for controlling the speed of movement
of the filter cloth.

Although the control can also take place manually, a more
uniform composition is usually obtained if this takes place
automatically using the control means. It is also conceivable
to couple the control means to the feed means for supplying
the mixture and/or the washing liquid, to the suction means
and/or to a fan for feeding dry air for drying the solid
material 1f such a fan is present, whether or not in combi-
nation with the moving means. |

The degree of suction brought about by the suction means
is in any case dependent on the thickness and composition
of the cake of solid material. The measuring means are
preferably formed by a capacitive sensor which provides
sufficiently accurate measurement results. It will be apparent
that the present invention is however not limited to such a
capacitive sensor.

Further advantages, features and details of the present
invention will become apparent in the light of a description
of the preferred embodiments thereof, wherein reference is
made to the annexed figures.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a broken isometric view of a first embodiment
of a separating apparatus; and

F1(. 2 1s a broken 1sometric view of a second embodiment
of the separating apparatus.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An apparatus of the present invention is generally desig-
nated 1 in FIGS. 1 and 2. A first embodiment of the
apparatus, as shown in FIG. 1, comprises a frame 2 to which
rollers 3, 4 are rotatably mounted at each end for guiding an
endless filter cloth 5 around the rollers 3, 4. A mixture of
solid material and liquid 1s carried in the direction of arrow
A onto the filter cloth along a feed plate 6 disposed at an
incline. The solid material from the mixture will usually fall
directly onto the filter cloth §, while the liquid comes to lie
above the solid material. The filter cloth § is guided over a
grid under which is situated a reciprocally movable suction
box 9. A suction line 10 is connected to the suction box 9 by
which the liquid is sucked out of the mixture through the
cake of solid material, through the filter cloth § and through
the gnd. | |

The apparatus 1s further provided with a measuring device
which in the embodiment shown in FIG. 1 comprises a
capacitive sensor including a first electrode in the form of an
electrical conductor 11 arranged close to the feed plate 6 and
a second electrode in the form of an insulated conductor 12
which extends from the area of the feed plate 6 to a
predetermined position C at a distance from the feed plate 6
in the direction of arrow B, that is, in the direction of
movement of the filter cloth. Also, because the separating
apparatus 1 will usually be disposed at a slight incline, the
liquid “‘pool” lies mainly above the cake of solid material in



5,571,404

3

the area close to the feed plate 6 and the edge of the pool
moves between feed plate 6 and point C. A displacement of

the edge of the pool of liquid takes place when there are
changes in the composition of the supplied mixture.

As shown schematically in FIG. 1, the electrodes 11 and
12 are connected to a measuring apparatus 13 likewise

forming part of the measuring device. Preferably also
included in the measuring apparatus 13 is a control device 20
which, as also shown schematically, is coupled to a drive
device 14 for driving one of the rollers which determine the
speed of movement of the filter cloth. The degree of filtration
can be held as constant as possible by adjusting this speed
of movement, that is, the edge of the liquid pool can be kept
at a roughly constant position between the position of feed
plate 6 and point C. It is noted that the fixing of the
electrodes 11 and 12 is shown highly schematically in FIG.
1, since many variations are conceivable here.

An alternative embodiment of the apparatus 1 is shown in
FIG. 2. The embodiment shown in FIG. 2 differs from the
embodiment shown in FIG. 1 only in the design of the
measuring device. As shown in FIG. 2, the first electrode 11
1s formed by a connection to a side wall of the suction box
9. Alternatively, the first electrode 11 can be connected to the
frame 2. The second electrode 12 includes a flat, plate-like
member 22 which extends above and substantially parallel
to the mixture carried on the filter cloth 5. Electrodes 11 and
12 are attached to measuring apparatus 13 in a similar
manner to the embodiment shown in FIG. 1.

The present invention is not limited to the embodiments
shown and described. If, for instance, means for determining
- the thickness of the layer of solid material are also arranged
in a manner not shown, all conceivable parameters of the
solid material can be determined and applied to the control-
ling of the filtering process. The most important parameters
are: grain size, grain size distribution, grain shape and grain
structure and viscosity.

Another not restricting variation relative to the embodi-
ments shown is the position of the capacitive sensor, which
can be on, above, or under the expected level of the liquid.

The rights applied for are defined in the annexed claims.

I claim:

1. An apparatus for separating into solid material and
liquid a mixture thereof, comprising:
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movable belt filtering means for filtering the mixture;

feed means for supplying the mixture onto said belt
filtering means;

suction means for drawing off liquid from the mixture
through said belt filtering means; and

measuring means for continuously measuring a position
of an edge of a liquid pool on said belt filtering means,
sald measuring means comprising a capacitive sensor
extending substantially along an upper surface of said
belt filtering means. |

2. An apparatus as claimed in claim 1, wherein the
filtering means comprises an endless filter cloth.

3. An apparatus as claimed in claim 1, wherein a recip-

rocally movable suction box forming part of the suction
eans is arranged under said belt filtering means.
4. An apparatus as claimed in claim 1, provided with
control means for controlling at least one of the movement
of said belt filtering means, the supply of the mixture and a
suction force of the suction means.

5. An apparatus as claimed in claim 1, wherein the
capacitive sensor comprises a first and a second electrode,
wherein the first electrode 1s disposed in the area where the
mixture is supplied by the feed means and wherein the
second electrode extends from a position close to the feed
means to a predetermined position at a distance from the
feed means in a direction of movement of said belt filtering
means.

6. An apparatus as claimed in claim 1, wherein the
capacitive sensor comprises a first and a second electrode,
wherein the first electrode is attached to a frame of the
apparatus near the feed means and wherein the second
electrode inciudes a planar member extending above and
substantially parallel to an upper surface of said belt filtering
means.

7. An apparatus as claimed in claim §, wherein a recip-
rocally movable suction box forming part of the suction
means 1s arranged under said belt filtering means.

8. An apparatus as claimed in claim 5, provided with
control means for controlling at least one of the movement
of said belt filtering means, the supply of the mixture and a
suction force of the suction means.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 5,571,404
DATED : Novembexr 5, 1996
INVENTOR(S) : Ulrich Derenthal

It is certified that error appears in the above-indentified patent and that said Letters Patent is hereby
corrected as shown below:

Claim 2 Lines 12-13 Column 4 "the filtering" should read
--said belt filtering--.

Signed and Sealed this

Eighteenth Day of February, 1997

Afest: 6««( Z&/‘mu-\

BRUCE LEHMAN

Artesting Officer Commissioner of Patents and Trademarks
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